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@ Monoclonal antibodies recognizing gp130 
protein and binding to the protein to inhibit iL-6 
functions completely (that is to the same level 
as that is the absence of IL-6) when present in 
enough amount ; a hybridoma producing the 
monoclonal antibody ; a process for production 
of the monoclonal antibodies using the hyb- 
ridoma ; and an inhibitory agent for inhibition of 
physiological actions of IL-6 comprising the 
monoclonal antibodies. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to monoclonal anti- 
bodies to gp130 protein responsible for transmission 
of interleukin-6 (IL-6). 

2. Related Art 

IL-6 binds to interleukin-6 receptor (IL-6R) (Jap- 
anese Unexamined Patent Publication (Kokai) No. 2- 
288898) to form a complex. The complex of the IL-6 
and IL-6R binds to gp130 protein which is a mem- 
brane protein on a target cell (Japanese Unexamined 
Patent Publication (Kokai) No. 4-29997) to transmit 
various physiological actions of IL-6 to a target cell 
(Taga et al., Cell 58, p573 (1 989)). 

As a physiological action of IL-6, a platelet in- 
. creasing action was reported (Ishibashi et al., Blood 
74 , 1241, 1989), and therefore IL-6 is expected to be 
a novel pharmaceutical component On the other 
hand, it was reported that abnormal production of IL- 
6 causes various autoimmune diseases, and inhibi- 
tors of this physiological action have attracted much 
attention. (Hirano et al., Immunology Today, 11_, 443, 
1990). As one such IL-6 inhibitors, it was reported that 
antibodies to IL-6 provide therapeutic effects on ter- 
minal myeloma patients (B. Klein etal., Eur. Cytokine 
Net. 1_, 193, 1990). 

Antibodies to IL-6, and antibodies to gp1 30 which 
is a protein transmitting an IL-6 signal, i.e., a physio- 
logical activity of IL-6, are anticipated to function an 
IL-6 inhibitors. Moreover, it is reported that the gp1 30 
protein is a signal transmitting protein for oncostatin 
M which is a cancer cell growth factor and a signal 
transmitting protein for a leukemia inhibitory factor 
(LIF) which was originally identified as a leukemia 
growth inhibitor (Gearing et al., Science, 255, 1434, 
1992), and therefore antibodies to gp130 protein are 
promising as an inhibitor for these physiologically ac- 
tive substances. 

As antibodies to gp 130 protein, Japanese Unex- 
amined Patent Publication (Kokai) No. 3-219894 de- 
scribes antibodies AM64 and AM277 prepared from 
mice immunized with gp130 protein. However, inhib- 
itory effects of the known antibodies such as AM64 
and AM277 on IL-6 functions are partial, indicating 
that none of known antibodies could be used as inhib- 
itors of IL-6. Establishment of hybridomas producing 
anti-gp130 antibody. which can inhibit IL-6 functions 
as strongly as the known antibody against IL-6 
(MH166, see Matsuda et al., Eur. Immunol. 1j*, 951, 

(1988) .) or IL-6R (PM1, see Hirata et al., 143, 2900, 

(1989) ) seems to be difficult to accomplish because 

(1 ) anti-gp1 30 monoclonal antibodies which inhibit IL- 
6 functions strongly cannot be necessarily prepared, 

(2) an efficient method of selecting the hybridoma 



producing desired antibody from a large number of es- 
tablished clones is not known. (It is impossible to 
check precisely the inhibitory effects on IL-6 func- 
tions by using the supernatant containing antibody.) 
5 (3) although genetic engineered soluble gp130 lack- 
ing transmembrane and cytoplasmic regions can be 
used instead of membrane-purified gp1 30, it is not re- 
ported that such soluble gp130 is suitable as immu- 
nogen to prepare above said antibody. 

10 

DISCLOSURE OF THE INVENTION 

Accordingly, the present inventors immunized 
mice with a recombinant gp1 30 protein, established a 
15 lot of hybridomas producing antibodies which recog- 
nize gp130 protein, and screened the hybridomas to 
obtain hybridomas producing antibodies which com- 
pletely inhibit the physiological actions of IL-6. 

Accordingly, the present invention provides 
20 monoclonal antibodies which specifically recognize 
gp130 protein and inhibit IL-6 functions completely 
(that is to the same level as that in the absence of IL- 
6), when present in enough amount, namely when the 
monoclonal antibody is present in an excess amount 
25 relating to gp1 30 protein, and more specifically inhibit 
signal transmission between IL-6 and gp130. 

The present invention also provides hybridomas 
which produce the above-mentioned monoclonal an- 
tibodies. 

30 The present invention further provides a process 

for production of the above-mentioned monoclonal 
antibodies comprising culturing the above-mentioned 
hybridomas. 

The present invention still further provides an in- 
35 hibitor for physiological action of IL-6, comprising the 
above-mentioned monoclonal antibody. 

BRIEF EXPLANATION OF THE DRAWINGS 

40 Figure 1 represents the action of the present 

monoclonal antibodies to inhibit an antibody produc- 
tion inducing activity of human B cell line CL4, as de- 
scribed in Example 2, wherein the axis of the abscis- 
sa shows the amount of antibody added in fig Am I, and 

45 the axis of the ordinate shows an antibody productiv- 
ity in the absorption at 405 nm. In this figure, the up- 
per and lower dotted lines show results obtained by 
adding IL-6 in an amount of 10 U/ml or 0 U/ml, respec- 
tively, without adding an antibody. The symbols 

so -A-, and -A- represent results of GPX 22 anti- 
body, GPZ 35 antibody, PM1 antibody and mouse im- 
munoglobulin, respectively. 

Fig. 2 represents the action of the present antibo- 
dies to inhibit growth- inducing action of human T cell 

55 KT3, as described in Example 3, wherein the axis of 
the abscissa shows the amount of antibody added in 
ng/ml, and the axis of the ordinate shows the number 
of cells represented by the absorption at 570 to 630 
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nm. In this figure, the upper and lower dotted tines 
show results obtained by adding IL-6 in an amount of 
0.25 U/ml or 0 U/mi, respectively, without adding the 
antibody. The symbols -■, -A-, and -A- rep- 5 
resent results of GPX 22 antibody, GPX 7 antibody, 
GPZ 35 antibody, PM1 antibody and mouse immuno- 
globulin, respectively. 

Fig. 3 represents the action of the present antibo- 
dies to inhibit binding of a complex of IL-6 and IL-6R 10 
to gp130 protein, as described in Example 4, wherein 
the axis of the abscissa shows an amount of antibody 
added in p.g/ml, and^the axis of the ordinate shows an 
amount of IL-6R bound to gp130 protein in the absor- 
bance at 405 nm. In this figure the upper and lower ?5 
dotted lines show a result obtained without adding the 
antibody and the background respectively. The sym- 
bols -A- and -A- show results of GPX 22 an- 
tibody, GPX 7 antibody, GPZ 35 antibody and mouse 
immunoglobulin respectively. 20 

Fig. 4 represents the action of the present anti- 
body to inhibit human myeloma growth accelerating 
action of IL-6, as described in Example 5, wherein the 
axis of the abscissa shows an amount of antibody 
added in ng/ml, and the axis of ordinate shows the 25 
number of cells represented by absorption at 570 to 
630 nm. In this figure the dotted line shows a result 
obtained without adding the antibody. The symbols - 
•-, -A- and -A- show results of GPX 22 an- 
tibody, GPX 7 antibody, GPZ 35 antibody, PM1 anti- 30 
body, and mouse immunoglobulin, respectively. 

Fig. 5 shows the action of the present monoclonal 
antibody to inhibit growth inducing action on mouse 
BAF 130 cells in the presence of IL-6 and IL-6R, as 
described in Example 6, wherein the axis of the ab- 35 
scissa shows an amount of the antibody added, and 
the axis of the ordinate shows the growth of cells rep- 
resented by uptake of 3 H thymidine (cpm). In this fig- 
ure, the upper and lower dotted lines show a result ob- 
tained by adding IL-6 and IL-6R without adding the 40 
antibody, and a result obtained without adding IL-6, 
IL-6R and the antibody, respectively. The symbols - 
•-, -A-, -□, and -A- represent results of GPX 22 
antibody, GPX 7 antibody, GPZ 35, PM1 antibody an- 
tibody and mouse immunoglobulin, respectively. 45 

DETAILED DESCRIPTION 

The present monoclonal antibodies are produced 
using an antigen, gp130 protein, which is a glycopro- so 
tein binding IL-6R in the presence of IL-6, but not 
binding IL-6R in the absence of IL-6, and showing an 
apparent molecular weight of 130kDa as determined 
by SDS-acrylamide gel electrophoresis. 

The present monoclonal antibodies are produced 55 
by hybridoma cell lines constructed by immunizing an 
animal such as mouse with an antigen, obtaining 
spleen cells from the immunized animal, hybridizing 
the spleen cells with established myeloma cells such 



as SP2/0 cell line, and cloning cell lines producing a 
desired monoclonal antibody. The antigen is, for ex- 
ample, a recombinant gp130 protein (soluble type) 
prepared according to, for example, a procedure der 
scribed in Yasukawa et al., Immunol. Lett. 31, 123 
(1992). 

Preferred hybridoma of the present invention are, 
for example, hybridoma GPZ 35, deposited with Fer- 
mentation Research Institute, Agency of Industrial 
Science and Technology (FRI), 1-3 Higashi 1-chome, 
Tsukuba-shi, Ibaraki, 305 Japan, as FERM P-12940, 
on April 27, 1992, and transferred to an international 
deposition under the Budapest Treaty as FERM BP- 
4263, on April 15, 1993; GPX 7 deposited with FRI as 
FERM P-12938 on April 27, 1992, and transferred to 
an international deposition under the Budapest Trea- 
ty as FERM BP-4261 , on April 1 5, 1 993; and GPX 22 
deposited with FRI as FERM P-12939 on April 27, 
1992, and transferred to an international deposition 
under the Budapest Treaty as FERM BP-4262,on Ap- 
ril 15, 1993. 

Monoclonal antibodies produced by the above- 
mentioned hybridomas bind to gp130 protein so as to 
more completely inhibit physiological action of IL-6 in 
comparison with known monoclonal antibodies 
AM64, and AM277. Moreover, these monoclonal an- 
tibodies react with native gp130 protein isolated from 
cell membrane, serum or urine, as well as recombi- 
nant gp1 30 protein used as an antigen for immunizing 
a mouse. 

The present monoclonal antibody is produced by 
culturing in-vitro the above-mentioned hybridoma in a 
conventional medium under conventional conditions. 
Alternatively, the present monoclonal antibody can 
be produced in-vivo by intraperitoneally inoculating 
the above-mentioned hybridoma into an animal such 
as a mouse, and recovering the ascites from the an- 
imal. Where more than one hybridoma is cultured, a 
mixture of more than one monoclonal antibody may 
be obtained. 

The monoclonal antibody of the present invention 
in a culture medium or ascites can be purified by, for 
example, ammonium sulfate precipitation, affinity 
chromatography using a gel to which gp130 protein 
has been immobilized, and the like, alone or in com- 
bination. 

As described above, the present antibodies bind 
to gp130 protein resulting in inhibition of physiological 
action of IL-6. Accordingly, the present monoclonal 
antibodies can be used to prepare an inhibitory agent 
for physiological action of IL-6. Moreover, the present 
monoclonal antibodies are promising as inhibitors to 
physiologically active substances for whose signal 
transmission gp130 protein is involved. 

EXAMPLE 

Next, the present invention is explained in detail 
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by means of but not limited to Examples. 
Example 1 

Preparation of monoclonal antibodies GPZ 35, GPX 
7 and GPX 22 

, * 

A BALB/c mouse was intraperitoneal^ immun- 
ized with a recombinant gp130 protein prepared from 
CHO celis according to Yasukawa et al., Immunol. 
Lett. 3^, 21 (1992) by administering 50 ng each of the 
recombinant gp130 protein 4 times every ten days. 
Spleen cells were obtained from the mouse and were 
hybridized with myeloma cells (SP2/0 line) using poly- 
thylene glycol. 

The cells subjected to the cell fusion were cul- 
tured in DMEM, HAT medium, and allowed to produce 
a monoclonal antibody in the medium to screen the 
cells for monoclonal antibody production. Namely, the 
recombinant gp130 protein (soluble type) used as an 
immunogen was immobilized to each well of a 96-well 
plate, and a supernatant of the culture and an alkaline 
phosphatase-conjugated anti-mouse immunoglobu- 
lin antibody were added thereon to determine the 
presence of monoclonal antibody recognizing gp130 
protein. Next, for the cultures wherein the presence 
of monoclonal antibody recognizing gp130 protein 
was confirmed, cells were cloned by a limiting dilution 
method. In this way, eventually, 66 clones which pro- 
duce a monoclonal antibody recognizing gp130 pro- 
tein were established. 

The 66 clones thus obtained were tested as fol- 
lows. First, anti-human gp130 protein monoclonal an- 
tibody AM64 of mouse origin (Japanese Unexamined 
Patent Publication (Kokai) No. 3-219894) was immo- 
bilized in each well of a 96-well plate. Next, gp130 pro- 
tein of CHO cell origin (soluble type, see above) was 
added thereon to immobilize the gp130 protein via 
the immobilized monoclonal antibody AM64. To each 
well, were simultaneously added a mixture of recom- 
binant IL-6 prepared from coli (Yasukawa et al., 
Biotech. Lett. 12, 419, 1990) and recombinant IL-6R 
(Yasukawa et al. J. Biochem. 108 , 673, 1990), and a 
culture supernatant of each hybridoma. Next, to de- 
termine an ability of the added monoclonal antibody 
to inhibit the formation of ternary complex of IL-6, IL- 
6R and gp130 of IL-6, anti-IL-6R polyclonal antibody 
prepared by immunizing a guinea pig with IL-6R and 
an alkaline phosphatase-labeled anti-guinea pig im- 
munoglobulin antibody were added to each well to al- 
low reaction of the added anti IL-6R polyclonal anti- 
body with the IL-6R immobilized via AM64 monoclo- 
nal antibody and gp130 protein. Next, each well was 
washed, and a substrate for the alkaline phosphatase 
was added thereon. 

As a result, among the above-mentioned 66 
clones, three clones, i.e., GPZ 35, GPX 7, and GPX 
22 produced a monoclonal antibody exhibiting inhibi- 



tory.action on physiological action of IL-6. 
Example 2 

5 

Effect of anti-gp1 30 protein monoclonal antibody to 
inhibit action of IL-6 to induce antibody production 
by human B cell line CL4 

10 The hybridomas GPZ 35 and GPX 22 construct- 

ed in Example 2 were separately intraperioneally in- 
oculated into BALB/c mice to prepare the ascites con- 
taining monoclonal antibodies GPZ 35 and GPX 22 
respectively, and the monoclonal antibodies were 

15 purified. Anti-IL-6R antibody PM1, which inhibits IL-6- 
functions (Hirano etal., J. Immunol. 143, 2900(1989), 
was used as a positive control. 

CL4 cells (T. Hirano et al., Pro. Natl. Acad. Sci. 
U.S.A., 82, 5490, 1985) respond to IL-6 resulting in 

20 immunoglobulin production. A suspension of CL4 
cells was distributed to each well of a 96-well plate so 
that each well contains 1 x 10 4 cells in 0.2 ml, and va- 
rious dilutions of the monoclonal antibodies and 
mouse immunoglobulin as a control as well as 1 0 U/ml 

25 IL-6 were added to the well, and the cells were cul- 
tured in RPM 11640 medium for 3 days. After the cul- 
turing, the amount of immunoglobulin produced was 
measured by enzyme immunoassay (ELISA). 

As a result, where a monoclonal antibody GPZ 

30 35, GPX 22 or PM1 was added, antibody production 
by CL4 cells was inhibited in a dose-dependent man- 
ner, while where mouse immunoglobulin as a control 
was added, the antibody production by CL4 cells was 
not inhibited. This result demonstrates that the pres- 

35 ent monoclonal antibodies recognize gp130 protein 
and inhibit physiological action (action to induce anti- 
body production of CL4 cells) of IL-6 as strongly as 
PM1 . The result is shown in Fig. 1 . 

40 Example 3 , 

Effect of anti-gp130 protein monoclonal antibody to 
inhibit a human T cell KT3 growth inducing action 
of IL-6 

45 

The hybridomas GPZ 35, GPX 7 and CPX 22 
were separately intraperitoneal ly inoculated into 
BALB/c mice, ascites containing monoclonal antibody 
was obtained, and the monoclonal antibodies GPZ 

so 35, GPX 7 and GPX 22 were purified. 

T cell KT3 line (Y. Hirata et al., J. Immunol. 143 , 
2900, 1989) grows by physiological action of IL-6. A 
suspension of a T cell KT3 line was distributed to each 
well of a 96-well plate so that each well contained 2 

55 x 10 4 cells in 0.2 ml, and various dilutions of the mono- 
clonal antibodies or mouse immunoglobulin as con- 
trol, as well as 0.25 U/ml IL-6 were added, and the 
cells were cultured in a RPM1 1 640 medium for 3 days. 
After the culturing, the number of cells was measured 
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by the MTT method using a commercially available kit 
(Chemicon). 

As a result, where monoclonal antibody GPZ 35, 
GPX 7 or GPX 22 was added, the number of differ- 
entiated cells was decreased depending on the con- 
centration of the added monoclonal antibody, while 
where mouse immunoglobulin as a control was add- 
ed, the number of cells was not decreased. This result 
demonstrates that the present monoclonal antibodies 
recognize gp130 protein, and inhibit physiological ac- 
tion (action to induce the growth of the T cell KT 3 line) 
oflL-6. 

The result is shown in Fig. 2. 
Example 4 

Effect of anti-gp130 protein monoclonal antibody to 
inhibit binding of IL-6 and IL-6R to gp130 protein 

Hybridoma GPZ 3-5, GPX 7 and GPX 22 were 
separately intraperitoneaily inoculated into BALB/c 
mice, the ascites 1 containing monoclonal antibody 
was obtained, and the monoclonal antibodies GPZ 
35, GPX 7 and GPX 22 were purified. 

Anti-human gp130 protein monoclonal antibody 
AM64 of mouse origin was immunized to each well of 
a 96-well plate, and recombinant gp130 protein pre- 
pared using CHO cells was added thereon allowing it 
to bind to the immobilized monoclonal antibody 
AM64. Next, to a mixture of recombinant gp130 pro- 
tein prepared using CHO cells and recombinant IL-6R 
(soluble type) prepared using CHO cells, various di- 
lutions of the monoclonal antibody or mouse immuno- 
globulin were simultaneously added. Note, the 
amounts of IL-6 and IL-6R were 5 |ig/ml. 

Next, to determine the effect of the added anti- 
gp130 protein monoclonal antibody, anti-IL-6R poly- 
clonal antibody prepared by immunizing a guinea pig 
with IL-6R and alkaline phosphatase-labeled anti- 
guinea pig immunoglobulin antibody were added to 
each well to allow reaction of the added anti-IL-6R 
polyclonal antibody with the IL-6R immobilized via 
AM64 monoclonal antibody and gp130 protein. Next, 
each well was washed, and a substrate for alkaline 
phosphatase was added. 

As a result, where the monoclonal GPZ 35, GPX 
7 or GPX 22 was added, the signal, i.e., IL-6R which 
was bound to gp130 protein, was decreased depend- 
ing on the amount of the added monoclonal antibody, 
while where mouse immunoglobulin was added, the 
signal was not decreased. This result demonstrates 
that the present monoclonal antibodies recognize 
gp130 protein, and inhibit binding of IL-6 and IL-6R 
with gp130 protein. 



Example 5 

Effect of anti-gp130 protein monoclonal antibody to 
5 inhibit human myeloma growth accelerating action 
of IL-6 

Hybridoma GPZ 35, GPX 7 and GPX 22 obtained 
in Example 1 were separately intraperitoneaily inocu- 
10 lated into BALB/c mice, the ascites containing the 
monoclonal antibody was obtained, and the monoclo- 
nal antibodies GPZ 35, GPX 7 and GPX 22 were puri- 
fied. 

A suspension of human myeloma S6B45 cells 

15 (Okuno et al., Exp, Hematol. 20, 395, 1 992), in which 
IL-6 was acting as an autocrine growth factor, was 
distributed to each well of a 24-well plate so that each 
well contained 5x10* wells in 0.5 ml, and various di- 
lutions of the monoclonal antibody or mouse immuno- 

20 globulin as a control were added therein. The cells 
were cultured in a RPMI 1640 medium, and on the 
third day, the number of myeloma cells was meas- 
ured by the MTT method using a commercially avail- 
able kit (Chemicon). 

25 As a result, where the monoclonal antibody GPZ 

35, GPX 7, GPX 22, or PMI was added, the growth of 
myeloma ceils was inhibited autocrine depending on 
the concentration of the added monoclonal antibody, 
while where mouse immunoglobulin was added, the 

30 growth of myeloma cells was not inhibited. This result 
demonstrates that the present monoclonal antibodies 
recognize gp1 30 protein, and inhibit physiological ac- 
tion (autocrine growth of myeloma cells) of IL-6. The 
result is shown in Fig. 4. 

35 

Example 6 

Effect of anti-gp130 protein monoclonal antibody to 
inhibit induction of growth of mouse BAF 130 cells 
40 in the presence of IL-6 and IL-6R 

The hybridoma GPZ 35, GPX 7 and GPX 22 ob- 
tained in Example 1 were separately intraperitoneaily 
inoculated into BALB/c mice, the ascites containing 

45 the monoclonal antibody was obtained, and the 
monoclonal antibodies GPZ 35, GPX 7 and GPX 22 
were purified: 

Mouse BAF 130 cells were derived from mouse 
BAF cells (Hatakeyama et al., Cell, 63, 154,1989) 

so which inherently do not express human gp130 pro- 
tein, by transforming the mouse BAF cells with a 
gene coding for human gp130 protein. A suspension 
of the cells was distributed to each well of a 96-well 
plate so that each well contained 8 x 10 4 cells in 0.2 

55 ml, and 250 ng/ml each of IL-6 and IL-6R were added 
thereon. In this condition, various concentrations of 
the monoclonal antibody or mouse immunoglobulin 
as a control was added, and the cells were cultured 
in RPMI 1640 for 2 days. 
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After the culturing, 750 nCi of 3 H-thymidine was 
added to each well and after 6 hours, the amount of 
3 H-thymide taken up was measured by a scintillation 
counter. 

As a result, where the monoclonal antibody GPZ 
35, GPX 7, GPX 22 or PMI was added, a decrease of 
3 H-thymidine uptake, i.e., inhibition of the growth of 
mouse BAF 130 cells depending on concentration of 
the monoclonal antibody added, was observed, while 
where mouse immunoglobulin was added, the inhibi- 
tion of the growth was not observed. This result dem- 
onstrates that the present monoclonal antibodies rec- 
ognize gp130 protein, and inhibit physiological action 
(action to stimulate the growth of mouse BAF 130 
cells) of IL-6. The result is shown in Fig. 5. 

The present monoclonal antibodies such as GPZ 
35, GPX 7 and GPX 22 recognize human gp130 pro- 
tein and bind to said protein resulting in strong inhib- 
ition of physiological action of IL-6, and therefore are 
promising as an IL-6 inhibitory agent which inhibits 
physiological action of IL-6. This is impossible with 
known AM64 and AM266 monoclonal antibodies both 
recognizing gp130 protein. Therefore, the present in- 
vention, at first, provides monoclonal antibodies 
which can be used as a therapeutic agent for various 
dis ases such as self-immune diseases, myeloma 
and the like, which are caused by IL-6 or in which IL- 
6 is involved. Moreover, for example, the present 
monoclonal antibodies are promised as an inhibitor of 
physiologically active substances such as oncostatin 
M, a cancer cell-growth factor, and LIF, a leukemia 
growth inhibitory factor, which are considered to be 
involved in the signal transmission of IL-6. 

The present monoclonal antibodies inhibit phys- 
iological action of IL-6 by binding to gp130 protein. 
Therefore, the present monoclonal antibody can be 
locally administered to positions at which the target 
cells are present to inhibit physiological actions of IL- 
6, while antibodies which inhibit physiological actions 
of IL-6 by binding IL-6 must be administered to posi- 
tions at which IL-6 is present or must be targetted to 
positions at which IL-6 is present. 

According to the present invention, the present 
monoclonal antibodies such as GPZ 35, GPX 7 and 
GPX 22 can be easily produced by culturing in-vitro a 
hybridoma such as GPZ 35, GPX 7 or GPX 22 in a me- 
dium or introperitoneally inoculating the hybridoma 
into an animal such as a mouse, and optionally recov- 
ering the produced monoclonal antibody. 

The invention also extends to the use of a mono- 
clonal antibody specifically recognizing gp1 30 protein 
which is an IL-6 signal transmitting protein in the prep- 
aration of a composition for inhibiting physiological 
action of IL-6, the said antibody being obtainable from 
hybridoma GPZ 35 (FERM BP-4263) or from hybrid- 
oma GPX 7 (FERM BP-4261), or from hybridoma 
GPX 20 (FERM BP-4262). 



Claims 

1. A monoclonal antibody specifically recognizing 
5 gp130 protein which is an interleukin-6 (IL-6) sig- 
nal transmitting protein, and capable of inhibiting 
IL-6 functions to the same level as that in the ab- 
sence of IL-6, when the monoclonal antibody is 
present in an excess amount relating to gp130 

10 protein. 

2. A monoclonal antibody according to claim 1, 
wherein the gp130 protein is of human. 

15 3. A monoclonal antibody according to claim 1, or 
claim 2 wherein the monoclonal antibody is GPZ 
35 antibody obtainable from hybridoma GPZ 35 
(FEMB BP-4263). 

20 4. A monoclonal antibody according to claim 1, or 
claim 2 wherein the monoclonal antibody is GPX 
7 antibody obtainable from hybridoma GPX 7 
(FERM BP-4261). 

25 5. A monoclonal antibody according to claim 1, or 
claim 2 wherein the monoclonal antibody is GPX 
22 antibody obtainable from hybridoma GPX 22 
(FERN BP-4262). 

30 6. Hybridoma producing a monoclonal antibody 
specifically recognizing gp1 30 protein which is an 
IL-6 signal transmitting protein and capable of in- 
hibiting IL-6 functions to the same level as that in 
the absence of IL-6, when the monoclonal anti- 

35 body is present in an excess amount relating to 

gp1 30 protein. 

7. Hybridoma according to claim 6, wherein the 
gp130 protein is of human. 

40 

8. Hybridoma according to claim 6, or claim 7 where- 
in the hybridoma is GPZ 35 (FERM BP-4263). 

9. Hybridoma according to claim 6, or claim 7 where- 
45 in the hybridoma is GPX 7 (FERM BP-4261 ). 

1 0. Hybridoma according to claim 6 t or claim 7 where- 
in the hybridoma is GPX 22 (FERM BP-4262). 

so 11. A process for production of a monoclonal anti- 
body specifically recognizing gp130 protein 
which is an IL-6 signal transmitting protein and 
capable of inhibiting IL-6 functions to the same 
level as that in the absence of IL-6, when the 

55 monoclonal antibody is present in an excess 

amount relating to gp130 protein, comprising cul- 
turing a hybridoma producing said monoclonal 
antibody in-vitro or in-vivo. 
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12. A process according to claim 11, wherein the hy- 
bridoma is GPZ 35 (FERM BP-4263). 

13. A process according to claim 11, wherein the hy- 5 
bridoma is GPX 7 (FERM BP-4261 ). 

14. A process according to claim 11, wherein the hy- 
bridoma is GPX 22 (FERM BP-4262). 

10 

15. A composition for inhibiting a physiological action 
of IL-6 comprising, in combination with a carrier, 
a monoclonal antibody specifically recognizing 
gp130 protein which is an IL-6 signal transmitting 
protein, and capable of inhibiting IL-6 functions to 15 
the same level as that in the absence of IL-6, 
when the monoclonal antibody is present in an 
excess amount relating to gp1 30 protein. 

16. A composition according to claim 15, wherein the 20 
gp130 protein is of human. 

1 7. A composition according to claims 1 5, or claim 1 6 
wherein the monoclonal antibody is that obtain- 
able from hybridoma GPZ 35 (FERM BP-4263). 25 

18. A composition according to claim 15, or claim 16 
wherein the monoclonal antibody is that obtain- 
able from hybridoma GPX 7 (FERM BP-4261). 

* 30 

19. A composition according to claim 15, or claim 16 
wherein the monoclonal antibody is that obtain- 
able from hybridoma GPX 22 (FERM BP-4262). 
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